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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency 
of chamfering and prevent the optical fiber from being 
broken. 

SOLUTION: Optical fibers at an end part of a multiple 
optical fiber cable 1 to be machined are exposed and the 
respective tip parts are clamped in V grooves of a clamp 
1 1 ; and a conical grindstone 8 fitted with a 2nd optical 
fiber 14 in the center hole of its body is fixed in parallel 
while made eccentric by 8 from the shaft 3 of a motor 2, 
and the optical fiber 14 is passed through the hole of the 
shaft 3 and clamped slightly projecting from the hole. 
The shaft is rotated and adjusted so that the direction of 
the eccentricity of the grindstone 8 with the shaft is an X- 
axial direction, and the multiple optical fiber cable 1 is 
connected to a light source 16; and light projecting from the optical fiber 14 is measured by a 
power meter 18, and the 2nd optical fiber end surface is aligned by moving and adjusting the 
optical fiber to be machined so that an indicated value becomes maximum. The optical fiber to 
be machine is moved by 5 in the X-axial direction to align the axis of the optical fiber with the 
axis of the shaft L3, and while rotating the motor 2, the optical fiber to be machine is moved in 
a Y-axial direction to chamber its end surface peripheral edge. 
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BASIC-ABSTRACT: 



The method involves clamping a termination strand of the 
multicore optical 

fibre (1) into the V-slot of the clamp (11). The cover at the 
termination side 

of the multicore optical fibre is peeled-off for predetermined 
length and is 

clamped to the V- slot of predetermined pitch. A motor (2) is 
fixed on the 

base unit consisting of a movable XYZ stage. A second optical 
fibre (14) is 

attached to the central hole of the shaft body (3) of the motor. 
The optical 

fibre is clamped such that it is projected through the hole of the 
shaft body. 

A grindstone (8) in the shape of the core is installed nearby the 
second 

optical fibre. The end face of each optical fibre of multicore 
optical fiber 

is turned towards the grindstone side. The rotation adjustment 
of the motor 

shaft is performed so that it is turned towards the eccentric 

direction of the 

shaft of the grindstone. 

A light source (16) projects light beam that is received by other 
end of the 

multicore optical fibre and the second optical fibre. The 
intensity of light 

radiated from the second optical fibre is measured by a power 
meter (18). The 

XYZ stage is moved so that the second optical fibre is aligned 
such that the 

power meter Indicates a maximum value. The processed optical 



fibre is moved 

along the Y direction of the XYZ stage. A microscope enlarges 
the end face of 

the processed optical fibre so that the chamfer processing of the 
optical fibre 

is performed using a grindstone. 

ADVANTAGE - Prevents damage to optical fibre stand, improves 
operativity. 

Improves efficiency of chamfer processing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is especially aimed at the multicore 
optical fiber about the grinding stone used for the beveling processing method and equipment of an 
optical fiber end-face periphery, and beveling processing. 
[0002] 

[Description of the Prior Art] As shown in drawing 4 C, when beveling processing of the periphery 
(edge) of clad lb of each optical fiber end face of the multicore optical fiber 1 is carried out, It clamps 
by the optical fiber clamp 4 equipped with the multicore optical fiber 1 by the feed hole of the shaft 3 of 
a motor 2 at the nose of cam of through and a shaft 3. It inserts in 6a fi-ee [ rotation ]. the guide of the 
strand guide 6 in which Id (it consists of core la and clad lb) of strands of the point of one optical fiber 
which should carry out beveling processing was attached on tiie pedestal 5 - a hole - the guide - a hole 
- 6a - small a protrusion - the flat-surface grinding stone 8 attached in the edge of clad lb the 
bottom at X-Y stage 7 is applied, and by the motor, an optical fiber is rotated and it grinds 
[0003] if polish finishes -- an optical fiber -- a guide - a hole - the optical fiber which exti-acts fi-om 6a 
and is beveled next - a guide -- a hole - it inserted in 6a, ground like the above, and was carrying out 
by repeating this henceforth in addition, a guide -- it is bent, and optical fibers other than the optical 
fiber which it let pass to the hole are stopped by clamp 4 grade with a string 9 so that it may not return 
so tiiat it may not become obsbnctive [ polish ], as shovra in drawing 4 B 
[0004] 

[Problem(s) to be Solved by the Invention] With conventional beveling equipment, things other tiian 
insertion or the optical fiber drawn out and ground incurvated every one of a multicore optical fiber to 
the stiand guide, stopping with a string etc. needed to be worked and the low fault had the efficiency of 
the whole beveling. Moreover, there was a possibility of making a guide applying and damaging a 
strand accidentally during the work of the above-mentioned insertion / drawing, bending, etc. 
[0005] The purpose of this invention solves the problem of these former, and working efficiency is good 
and tends to offer beveling equipment and a method without a possibility of damaging a sto'and 
[0006] ^ 
[Means for Solving the Problem] 

(1) The beveling processing method of a claim 1 arranges length, and cuts the nose of cam of the 
multicore optical fiber which should be carried out ** processing. Continue and exfoliate covering at the 
nose of cam in predetermined lengtii, and a strand (it consists of a core and clad) is exposed. The point 
of each of that optical fiber ** To a V groove (it has a fixed pitch) parallel to the Y-axis (XY flat surface 
made fi-om a Y-axis and die X-axis is made parallel to dahim level) of a clamp An end is fixed so that 
only predetermined length may project from a V groove, and the 2nd optical fiber fits into the feed hole 
of * * body. Only deha carries out eccenbicity of the cone-like grinding stone currently fixed at the end 
section of a shaft parallel to the Y-axis of a motor, fix it in parallel, and it lets the hole formed along 
with the axis of a shaft in the other end of the ** 2nd optical fiber pass. Clamp so that it may project 
more slightiy than the other end of a shaft, and rotation adjustinent of the shaft is carried out so that the 
eccentric direction to the shaft of a ** cone-like grinding stone may be in agreement in the direction of 
the X-axis (or Z-axis). ** Connect the other end of a multicore optical fiber to the light source, and 
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measure the quantity of light which carries out outgoing radiation from the other end of the 2nd optical 
fiber with a light power meter (or incidence of the light is carried out to the other end of the 2nd optical 
fiber from the light source). So that one the multicore optical fiber other end should be processed may be 
connected to a light power meter and the indicated value of the light power meter may serve as the 
maximum Carry out move adjustment of the processed optical fiber by the XYZ stage and it aligns to 
the 2nd optical fiber end face. ** It is a processed optical fiber by the XYZ stage. - Only delta (delta is 
the aforementioned eccentricity) makes it move in the direction of the X-axis (or Z-axis) The axis is 
doubled with the position of the axis of a shaft, ** motor is rotated, a processed optical fiber is moved to 

mn^?wo?S^^*'°? ™ "^^^^^^^^ processing of the end-face periphery is earned out. 

L0007J (2) The pedestal to which the beveling processing equipment of a claim 2 has datum level 
parallel to XY flat surface on the upper surface. The XYZ stage attached free [ movement ] on the 
pedestal, and the motor fixed on the pedestal so that the axis of a cylinder-like shaft might serve as 
predetermined height m parallel at the Y-axis, A multicore optical fiber and the 2nd different optical 
fiber fit in and are fixed to the feed hole of the body, and carry out eccentricity only of delta to the point 
of the shaft of a motor, and it is attached in parallel, and lets the hole with which the other end of the 2nd 
optical fiber was formed along with the axis of a shaft pass. The cone-like grinding stone clamped so 
that It might project more slightly than the other end, and the XYZ stage attached free [ movement 1 on 
the pedestal. The clamp which is attached on the XYZ stage, turns the end face of each optical fiber of a 
multicore optical fiber to a grinding-stone side, and is fixed by the V groove parallel to the Y-axis It 
consists of aie light source which carries out incidence of the light to the other end of a multicore optical 
fiber (or 2nd optical fiber), a light power meter which measures the quantity of light which carries out 
outgoing radiation from the other end of the 2nd optical fiber (or processed optical fiber) and a 
microscope to which a processed optical fiber end face and the grinding-stone circumference are 
expanded. 

L**?^ ^^-^ ^ ^"^'^ ^" ^'^^d to the feed hole of the cylinder-like body, and cone-like 

**** projects at the end of the HODI, it is formed in it, and, as for the grinding stone of a claim 3 the 
position of the end of an optical fiber is together put near the **** tip. At the time of use, the other end 
ot the body is attached in parallel with the end section of the shaft of a motor, the other end of an optical 
fiber is fitted in and fixed to the hole formed along with the axis of a shaft, the optical fiber end face is 
projected more slightiy than the other end of a shaft, and a rotation drive is carried out by the motor in 
this state. 
[0009] 

[Embodiments of the Invention] The example of this invention is explained in order of a process with 
reference to drawing 1 - drawing 3 . The same sign as drawing 4 and a corresponding portion is attached 
to these drawings. 

(1) Length is arranged, cut the nose of cam of the multicore optical fiber which should be processed and 
only predetermined length exfoliates covering at a nose of cam, and expose a sfi-and (it is the same L 
that of the conventional drawing 4 C). 

[0010] (2) Arrange the point of each optical fiber la of the multicore optical fiber 1 so that the end of 
each sti-and may project from V groove 12 to V groove 12 (it has the fixed pitch p) parallel to the Y-axis 
XY flat surface made from the Y-axis and the X-axis is made parallel to datum level) of clamp (below) 
1 la which consists of a metal etc. only in predetermined length, and stop by clamp (above) 1 lb which 
consists of a top from a rubber-like elasticity object. 

[001 1] (3) The axis Lc of a shaft 3 is parallel to the Y-axis, and hold a motor 2 on a mount 1 5 so that it 
may become predetermined height from datum-level 5a of a pedestal 5. As shown in drawing 3 the 
cone-hke grinding stone 8 is turned to a clamp 1 1 side, eccentricity only of delta is carried out to the end 
section of the shaft 3 of a motor 2, and it is fixed to it in parallel. The 2nd optical fiber 14 is fitted in and 
tixed to feed-hole 8b of cylinder-like body 8a, and cone-like **** 8c projects at the end of the body 8a 
It IS tornied in it and, as for the cone-like grinding stone 8, the position of the end of tiie 2nd optical ' 
fiber 14 is together put near the **** tip. 

^?aY^ ^"^^i* ^'^'^S ^'th the axis of a shaft 3 in the other end of the 2nd optical fiber 

14 drawn from the other end of body 8a pass, and fix by the optical fiber clamp ( drawing 4 A - the 
same) The nose of cam of an optical fiber is projected more slightly than a clamp. 
(5) Carry out rotation adjustment of the shaft 3 so that the eccenti-ic direction to the shaft 3 of the cone- 
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like grinding stone 8 may be in agreement in the direction of the X-axis (or Z-axis). The rotation 
adjustment can be performed viewing in microscope 20 grade. 

[0013] (6) Connect the other end of the multicore optical fiber 1 to the Ught source 16, and measure the 
quantity of light which carries out outgoing radiation from the other end of the 2nd optical fiber 14 with 
a light power meter 18 (or incidence of the light is carried out to the other end of the 2nd optical fiber 14 
from the light source 16). So that one the other end of the multicore optical fiber 1 should be processed 
may be connected to a light power meter 18 and the indicated value may serve as the maximum Move 
adjustment of the multicore optical fiber 1 is carried out by the XYZ stage 7, and the optical axis (axis) 
La of Id of processed strands is doubled with the optical axis (equal to the axis of a grinding stone) Lb 
of the 2nd optical fiber 14 which counters ( drawing 2 A). 

[0014] (7) By the XYZ stage 7, only - delta (eccentricity [ as opposed to the shaft 3 of a grinding stone 8 
in delta ]) moves a clamp 1 1 in the direction of the X-axis (or Z-axis), and double the axis La of a 
processed optical fiber with the position of the axis Lc of a shaft ( drawing 2 B (**)). 
(8) Move a clamp 1 1 to a grinding-stone 8 side on the XYZ stage 7, viewing under a microscope 20, and 
double the end face of a processed optical fiber with the position of Y shaft orientations at grinding- 
stone 8 nose of cam (position of (**) of drawing 2 B). 

[0015] (9) Rotate a grinding stone 8 by the motor and it is a grinding-stone 8 side about a clamp 1 1 in 
the XYZ stage 7. S-(delta-a-b+w)/tan theta (1) 

**** movement is carried out ( drawing 2 B (**)). here - taper angle delta: of amount of cutting 
thetaxone-like **** of the radius w:end-face periphery of the apical surface of the radius bxone-like 
grinding stone 8 of a processed [ a:] optical fiber strand - it is the eccentricity to the shaft 3 of a 
grinding stone 8 

[0016] In the state which shows in (**) of drawing 2 B which cutting ended Tan theta=x/S therefore 
S=x/tan theta (2) 

It ******. x is drawing 2 B. X=delta-a-b+w (3) 

Since it can express, (1) formula is obtained. 

[0017] Since processing of optical fiber la of one was completed by (10) and (9), (6) - (9) is repeated for 
every one optical fiber it should be processed like the following. The metal and stainless steel material 
containing carbon of an iron system are used for body 8a of a grinding stone 8, and about several 10- 
micron diamond abrasive grain is stuck on ****8c of the shape of the cone by the commercial binder. 
Adhesion fixation of the ferrule 22 is carried out, and the ferrule 22 is pressed fit in the strand at the nose 
of cam of the 2nd optical fiber 14 at the nose of cam of feed-hole 8b. The nose of cam of the 2nd opfical 
fiber 14 is together put near the position of apical surface 8e of a grinding stone. 
[0018] 

[Effect of the Invention] a state [ that the multicore optical fiber 1 is fixed to a clamp 1 1 in this invention 
until processing of all core wires ends ] ~ it is - the former like ~ a guide - it is not necessary to 
insert draw out to a hole or to incurvate it Therefore, while workability improves sharply, there is also 
no possibility of damaging a strand. 

[Translation done.] 
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